The ecosystem approach can be considered the landmark regulatory strategy of the Convention on Biological Diversity and other biodiversity-related conventions. But legal scholarship is surprisingly thin with regard to the status and implications of the ecosystem approach. This article discusses the evolution of the ecosystem approach under the Convention on Biological Diversity, and analyses its inter-related components, including its role in ensuring mutual supportiveness among biodiversity-related conventions, as well as with international human rights law. The article concludes by identifying overarching legal questions for future research.
Introduction
The ecosystem approach can be considered the landmark regulatory strategy of the Convention on Biological Diversity and other biodiversity-related conventions. While it has played a growing influence in the further development of international biodiversity law, as well as in other areas of international law, legal scholarship is surprisingly thin with regard to the status and implications of the ecosystem approach. This article discusses the evolution of the ecosystem approach as a landmark regulatory feature of the Convention on Biological Diversity, and breaks it down into its inter-related components. To that end, the article also explores the interplay between the ecosystem approach and the precautionary principle, and the role of the former in ensuring mutual supportiveness among biodiversity-related conventions, as well as with international human rights law. The article concludes by highlighting overarching legal research questions concerning the ecosystem approach that await clarification.
The development of the ecosystem approach under the Convention on Biological Diversity
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CBD Conference of the Parties (COP) that has gradually developed this multi-faceted concept into a fully-fledged system of soft-law principles and guidelines that capitalize on previous legal developments in international environmental law 1 but also pushes its boundaries forward significantly.
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The treaty basis for this development can rather be found in the legal concept of "ecosystem,"
that was introduced and defined as an object of international regulation by the CBD with a view to focusing on the dynamic interconnectedness of the variability of life on earth 3 and the need to actively manage, not just preserve, natural system functions for the long term. 4 This notion should be distinguished from that of "habitat," 5 as ecosystems transcend any particular spatial scale. 6 It has rightly been observed, however, that while "the scientific construct of 'ecosystem' has profoundly influenced the development of domestic and international 'nature' protection programmes," its legal status in international law remains "marginal" and "uncertain" because ecosystems as such are generally not recognised as discrete objects of protection by international treaties.
7
In effect, it could rather be argued that translating the scientific notion of ecosystem into a legal one has had a law-making effect. 8 It has provided the basis for the normative development of the ecosystem approach, which was recognised by CBD parties as early as in 1995 as the "primary framework for action" in the elaboration and implementation of thematic and cross-cutting work programmes under the Convention. 9 The idea of ecosystem management finds it origin in the 1990s in North America, where it emerged as an alternative to sectoral approaches to nature conservation, and as a way to integrate equity in those 
Unpacking the ecosystem approach
First of all, the ecosystem approach concerns integration: it is aimed at integrating the management of land, water and living resources, and balancing the three objectives of the Convention -conservation, sustainable use, and access and benefit-sharing. 13 In that connection, the ecosystem approach fundamentally challenges the long-embedded sectoral and fragmented approach to environmental law making and implementation at national and international levels. 14 Benefit-sharing thus aims to address the equity concerns for those that devote their efforts to, and bear the risks of, the conservation and sustainable use of biodiversity, and for the larger community that benefits from conservation and sustainable use but does not pay the costs associated with them. Empirical research, however, has revealed that benefit-sharing may in practice be a 'disingenuous win-win rhetoric'. 37 
Ecosystem approach and ecosystem services
In further elaborating on the ecosystem approach, the CBD COP noted the relevance of the conceptual approach of the Millennium Ecosystem Assessment. 39 This 40 was a global scientific process that facilitated intergovernmental endorsement of the term 'ecosystem services' as the benefits people obtain from ecosystems, namely: food, water, timber, energy and fiber ('provisioning services'); 'regulating services' that affect climate, floods, diseases, wastes, and water quality; 'cultural services' that provide recreational, aesthetic, and spiritual benefits; and 'supporting services' such as soil formation, photosynthesis, and nutrient cycling. While the economic valuation of ecosystem benefits was already considered essential for more effective biodiversity conservation in early normative developments under the CBD, 41 the Millennium Ecosystem Assessment increased attention on the contribution of biodiversity to human well-being and to development.
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In particular, the Millennium Ecosystem Assessment led to further reflection on the need for appropriate and explicit accounting of the multiple links between biodiversity and human development, particularly through recourse to economics, to prevent other development objectives that conflict with biodiversity protection from continuing to take priority. 43 On the one hand, therefore, it conveyed that applying economic thinking 44 to the use of biodiversity could help clarify why poverty reduction depends on maintaining the flow of benefits from ecosystems and why successful environmental protection needs to be grounded in sound have rather emphasized valuation in a broad sense in order to clearly address the drawbacks and limitations of economics as a means to achieving human well-being.' 50 Accordingly, the international discourse on ecosystem services has also served to underscore the need for rights-based strategies to prevent biodiversity loss and its negative impacts on the vulnerable. 51 In addition to vulnerability, it drew attention to the (largely unaccounted) merit of ecosystem service providers in contributing to global human well-being. 52 As a result, the ecosystem approach embodies a balancing of economic and non-economic understandings of the relationship between humans and the environment, as well as inherent tensions in that regard, which are reflected also in the concept of benefit-sharing as the sharing of not only conservation and sustainable use. 53 The resolution of these tensions partly depends on further appreciation of the natural capital 54 and partly on the scientific basis available for decisionmaking, to which we now turn.
Adaptive management and the precaution principle
As our knowledge of ecosystem functioning is incomplete, the ecosystem approach is tightly linked to precaution: it is predicated on the application of appropriate scientific methodologies and on the adoption of adaptive management to deal with the complex and dynamic nature of ecosystems. 55 It also calls for a cautious approach in respecting the limits of ecosystem functioning. 56 The precautionary principle 57 is the response of international environmental law to scientific uncertainty. As aptly discussed by Burns, a precautionary approach entails taking into account the vulnerability of the environment, the limitations of science, the availability of alternatives, and the need for long-term, holistic environmental considerations, thus operating as a safeguard against asymmetric information and imperfect monitoring. 58 Against this background, the precautionary principle may entail three types of conducts, in the face of scientific uncertainty: uncertainty does not justify inaction, uncertainty justifies action, and reversal of the burden of proof. 59 As opposed to the ecosystem approach, the precautionary principle has been addressed extensively by scholars 60 and international tribunals. 61 The
International Court of Justice applied it as a general principle of international law, 62 while the This piece is being pre-published on SSRN (2015). It will appear in print as E Morgera, 'Ecosystem and Precautionary Approaches' in J Razzaque and E Morgera (eds) Beyond these specific instances, however, the precautionary approach applies systematically to international biodiversity law through adaptive management. 70 As a 'new legal paradigm,' 71 adaptive management is premised on an ongoing learning process: responding to changing circumstances and new knowledge, as well as generating new knowledge and reducing uncertainties, thereby allowing management to anticipate and cater for change. 72 Few legal scholars have reflected on the interaction between the ecosystem approach and the precautionary principle in light of adaptive management. Trouwborst emphasized that both embody responses to the failure of reactive and fragmented approaches to environmental protection, and mandate similar implementing measures that should be tailor-made and readily adaptable. 73 Trouwborst, however, calls for taking into account the ecosystem approach in the application of the precautionary principle, when the latter addresses broader environmental issues than ecosystem integrity. 74 Tarlock, in effect, argued that adaptive 
Ecosystem approach and mutual supportiveness
The ecosystem approach has provided a conceptual and normative basis for the CBD COP to address questions arising in other international environmental agreements, thereby serving to ensure mutual supportiveness among them, 77 as well as with international human rights law. 78 The case of the CBD COP normative activity on climate change 79 provides an exemplary illustration in this regard. 80 For instance, CBD Parties committed to designing and implementing climate change mitigation activities by ensuring opportunities for the active participation of indigenous and local communities in accordance with the Akwé: Kon
Voluntary Guidelines on environmental and socio-cultural impact assessment. 81 In addition, the CBD COP recommended assessing the impacts of climate change on the biodiversitybased livelihoods of indigenous and local communities, with a view to identifying adaptation priorities. 82 These and other related normative developments under the Convention have arguably garnered intergovernmental support for a human right-based approach to climate change, by systematically factoring in the role and interests of indigenous and local communities.
A more thorough assessment of the role of the ecosystem approach to mutual supportiveness is yet to be carried out. Related questions have been addressed in the on international watercourses 84 and oceans law. 85 But the degree to which the CBD had influenced other international regimes in this regard remains to be fully evaluated, in light of the assertion made in other fora that no single universally agreed definition of ecosystem approach exists.
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Conclusions
The ecosystem approach, as developed under the CBD, is a composite strategy that fundamentally challenges traditional regulatory approaches. It has emerged from an evolving interpretation of the CBD, and has then contributed to it, as well as to that of other international biodiversity conventions. It has also allowed for a mutual supportive consideration of other areas of international law, such as climate change and human rights, under the Convention.
When compared to the rich scholarly reflection on the precautionary principle, however, the scarcity of legal literature on the ecosystem approach is glaring. Three overarching areas for future legal research can be singled out. First, from a theoretical perspective, should the ecosystem approach be included among the principles of international environmental law?
The catalogue of these principles is classically based on the 1992 Rio Declaration, 87 which
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